Homology models of the Yersinia pseudotuberculosis and Yersinia pestis general porins and comparative analysis of their functional and antigenic regions.
The amino acid sequences of the Yersinia pseudotuberculosis porin (YPS) and Y. pestis porin (YPT) have recently deduced but their three-dimensional structures were not known. These sequences were analyzed using the servers 3D-PSSM and PredPort. The YPS and YPT porins were shown to have a high degree of identity (above 50%) in primary and secondary structures. The three-dimensional models of the Yersinia pseudotuberculosis porin (YPS) and Y. pestis porin (YPT) were obtained using the homology modeling approach, SWISS-MODEL Protein Modeling Server and 3-D structure of PhoE porin from E. coli as template. The superposition of the Calpha-atoms of the monomers of the Yersinia porins and PhoE porin gave a root mean square deviations of 0.47 A and 0.43 A for YPS and YPT respectively. Yersinia porins were found to be very similar in their three-dimensional structure to other non-specific enterobacterial porins, having the same features of overall fold and disposition of loop L3. The intrinsic structures of the monomer pores of YPS and YPT were investigated and their conductances were predicted with the program HOLE. The good correspondence between the theoretical and experimental magnitudes of YPS conductance was found. The Yersinia porins were determined to be unusual in containing the substitution, Glu replaced by Val, in a highly conserved pentapeptide (Pro-Glu-Phe-Gly-Gly-Asp), located in the loop L3 tip that disturbs the functionally important cluster of the acidic amino acids in the constriction site. Comparative analysis of structural organization of YPS and E. coli OmpF porin in the regions involved in subunit association and pore lumen was performed. The YPS porin functional properties were predicted. The differences between these porins in polar interactions playing a significant role in stabilization of the porin trimers were found and discussed in term of the variations in trimer stability. The Yersinia porins were shown to have the highest degree of the structural similarity. The differences between the porins were observed in their external loops. Their loops L6 and loops L8 showed 71.4 and 52.9% of sequence identity, respectively. The arrangement of charged residues clustered in the channel external vestibule of these porins was found to be also different suggesting the possible differences in their functional properties. The surface exposed regions of Yersinia porins involved in their potential sequential antigenic determinants were compared. The structural basis of their cross reactivity and antigenic differences is discussed.